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Data from 5 experiments beginning in 1947 indicate that mule ear is
susceptible to 2,4-D herbicides.
Ethyl and butyl esters, the emulsifiable forms of 2,4-D, and the butoxy
ethanol ester of 2,4-D were the most effective types used. However, butyl
ester applied as a dust gave unsatisfactory control.
The minimum dosage required to obtain satisfactory results was 2 pounds
of the more effective forms of 2,4-D acid per acre. For best results this
amount should be applied before the plants come into bloom. Plants are
more resistant during bloom and thereafter than in pre-bloom stage of
growth.
Water at 10, 80, and 160 gallons per acre used in applying the herbicides
gave no differences in eradication.
Repeat applications from year to year are not as efficient as the initial
application since second and third applications gave decreasing percentages
of kill.
There appears to be some re-invasion of mule ear at least for a year or
so after treatments are made. Whether or not the desirable grasses present
will be able to keep the mule ear under control ~ay depend to a large
extent on the management of grazing.
Yields of desirable forage following mule ear eradication were impressive.
A series of treated plots where 70 percent of the mule ear had been eliminated
yielded 1,353 pounds of forage per acre 5 years after the treatments were
made compared to only 280 pounds for untreated plots. In another study
the untreated check plots averaged 180 pounds of air dry forage per acre
compared with 610 and 880 pounds where an average of 50 and 86 percent
of the weed, respectively, had been eradicated. Even with moderate reductions in density of mule ear, by the use of herbicides, yields of desirable
forage were greatly increased.
From these data there is good evidence that mule ear can be effectively
eradicated from range lands. Increase in the production of desirable forage
plants on treated areas resulting from the eradication make the practice a
highly desirable and potentially profitable undertaking.
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and its relation to production of forage on range lands
D. C. Tingey and C. Wayne Cook

ear (W yethia amplexicaul is ) ,
also known as green dock and
black sunflower, is a tufted perennial
with smooth waxy leaves and a thick
woody taproot. It reproduces only
by seed, yet it is aggressive, and once
it becomes established it is highly
competitive.
It is common throughout most of
the mountainous and foothill areas of
the western United States and occurs
in dense stands from a few square
rods to several hundred acres in area
ULE

( fig. 1) . Other weeds and grasses
are generally intermixed with mule
ear in varying quantities as understory growth. :Mule ear is found most
commonly on open flats , parks, broad
ridges, and gentle slopes. Dense
stands are believed a result of abuse
by concentration of livestock.
Cattle seldom eat mule ear when
other forage is available; however,
sheep eat the heads when in full
bloom and occasionally consume a
small quantity of the young leaves

Fig. 1. Mule ear is common throughout most of the mountainous and foothill area s
of the western United States and occurs in dense stands from a few square rods to
several hundred acres in area

before they completely unfold. Since
mule ear is relatively unpalatable, it
increases in density with continued
heavy use of the range and in some
cases has increased almost to the exclusion of other species.
Rehabilitation of mule-ear-infested
ranges through protection requires
many years and such a procedure
seems to be economically impractical.
It would be highly desirable if a
more expedient and practical method
could be found for rehabilitating infested ranges.
Need for control of mule ear on
infested range lands has been emphasized by the Forest Service. A report of the chief! states that many
range areas in the West have become
infested with mule ear, and conversion of these infested areas to the
production of desirable forage is of
great importance.
Meuggler and BlaisdelP in Idaho
treated mule ear with various herbi-

cides at two rates and at two stages
of growth. They reported that 2,4-D
was more effective than a mixture of
2,4-D and 2,4,5-T. They also found
that 2 pounds of herbicide per acre
were more effective than one pound,
and that plants in the half bloom
stage of growth were more susceptible to the herbicides than when
blooming was complete. In addition,
the reduction of mule ear brought
about marked increases in forage
grasses.
In a similar study in Montana::!
dealing with mule ear eradication by
using 2,4-D with two concentrations
(6,000 and 10,000 ppm) with two
carriers (water and diesel oil) it was
found that both concentrations were
effective and that diesel oil had no
advantage over water as a carrier of
the herbicide. However, spraying was
done when plants were mostly past
the bloom stage.

the progress of the investigations herein reported, five experiments were conducted. Three
were located in the mountainous area
near Tony Grove Ranger Station, 24
miles up Logan Canyon, and two on
the Glenn range near the summit of
the mountain range between Logan
and Brigham City. These areas are
typical summer ranges of northern
Utah. Annual rainfall is about 30

inches at Tony Grove and about 25
inches on the Glenn range. Elevation
at Tony Grove is about 7,000 feet and
on the Glenn range about 6,000 feet.
Both areas were densely infested with
mule ear in association with a sparse
stand of common grasses and forbs.
These areas were on open hillsides
representing good mountain range
sites. Both areas were previously
overgrazed but during the past 8
years have been almost totally protected from grazing.

URING

lLyle F. Watts. Report of the chief of the
Forest Service. u. S. Dept. Agr. 1948.
2Walter Mueggler and James R. Blaisdell.
Replacing wyethia with desirable range species. Jour. Range Manag. 4 ( 3):143-150.
1951.

3A. B. Evanko. Response of wyethia to
2, 4-D. Rocky Mountain Forest and Range
E xperiment Station. Research Note 98. 1951.
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Herbicides used in the 5 experiments were largely forms of 2,4-D and
the isopropyl ester of 2,4,5-T. Types
of 2,4-D used included the sodium and
triethanolamine salts, the butyl, ethyl,
isopropyl, and butoxy ethanol (low
volatile) esters, and an emulsifiable
form.
All herbicides were not used in each
experiment, but each was used in such
a way that it was possible to compare
its relative effectiveness. Two or more
herbicides were used in each experiment and all experiments included
different rates and some included additional variables such as stage of
plant growth and form of herbicide.
In all experiments treatments were
arranged in randomized blocks with
three replications. Plots at Tony
Grove were one square rod and at
the Glenn range, two square rods in
area. Spray treatments were made
with a hand compression sprayer operated at 30 pounds pressure. Nozzles
that deliver a fan-shape spray were
used. Dust treatments were made
with a small hand duster. All densities were based on estimate and the
data were analyzed by the variance
method. 4
The first three experiments were
carried out on the Tony Grove area
and the remaining two on the Glenn
range.
The experiments were started in
1947, and were conducted to determine if it was possible to eradicate
mule ear with some of the more common selective herbicides. Four 2,4-D
herbicides were used in the first experiment at three different rates per
acre and in two amounts of water;

also, butyl ester of 2,4-D was applied
as a dust at three rates. Initial application of the herbicides was made at
the time mule ear was in full bloom.
Re-treatments were made in 1948 and
again in 1949 at about the same stage
of growth. In makIng re-treatments
the herbicide was again applied uniformly over the plot. Estimates of
mule ear density were made before
and after each of the treatments and
again in 1953. These latter estimates
were made to determine if the plots
were becoming reinfested.
A second experiment, started in
1948 and retreated in 1949, was designed to determine the effect of the
2,4-D herbicides applied at an earlier
stage of growth, particularly before
bloom. A third experiment, in 1949
with only one treatment, was conducted to compare the relative effect
of 2,4-D and 2,4,5-T applied at the
bloom and at the post-bloom stages.
At the time the herbicides were first
applied in 1947, a series of meter
quadrats was established in the plots.
These quadrats were charted by
means of a pantograph to obtain a
record of basal ground cover for each
species present at the time of spraying. In 1953 the same quadrats were
again charted to determine any
changes in basal cover and plant composition.
Experiments on the Glenn range
were initiated to determine if a different location would give results comparable with those obtained at Tony
Grove. In addition, it appeared desirable to test some new herbicides,
particularly the emulsifiable form of
2,4-D and the low volatile ester of
2,4-D (butoxy ethanol). On the Glenn
range the two experiments were
started in 1950 and 1951, and no re-

JC. W. Snedecor. Statistical methods. 4th
ed. Ames, Iowa, Iowa State College Press,
1946.
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the plots was harvested to determine
the yield of palatable forage. At the
same time density estimates were
again made to determine w hat
changes had taken place in the species
composition as a result of mule ear
eradica tion.

treatments were made with the herbicides after the initial ones.
At the time these experiments were
initiated, a series of circular plots 9.6
square feet in area was established
and densities for each species present
in each plot were estimated under all
treatments. In 1953 the vegetation on

periment

es

ts

and either of the isopropyl esters of
2,4-D or 2,4,5-T or the alkanalamine
salt (table 3) .
In addition to the triethanolamine
salt and the ethyl ester of 2,4-D which
were used in earlier trials, butoxy
ethanol ester of 2,4-D and an emulsifiable form were used in the fourth
and fifth experiments (table 4). The
ethyl ester and the emulsifiable form
were about the same in effectiveness
and gave better results than butoxy
ethanol ester and the triethanolamine
salt. The triethanolamine salt gave
the poorest results, whereas butoxy
ethanol ester was intermediate in this
respect.
From the data obtained in the various experiments it was concluded
that the ethyl and butyl esters and
the emulsifiable form of 2,4-D were
about equally effective and gave better kills of mule ear than the other
materials used. Salt of sodium and
triethanolamine were the least effective, whereas isopropyl and butoxy
ethanol esters gave results somewhat
intermediate between these other two
groups.

obtained will be presented by
subject matter under ten subheadings.
ATA

Effects of herbicide treatments on
the density of mule ear a year following application are shown in tables
1 to 4.
Density changes in mule ear as affected by five different forms of 2,4-D
applied at different rates are shown
in table 1. One of these was applied
as dust and the others in 2 a"mounts
of water, 80 and 160 gallons per acre.
These applications were made when
the mule ear was in bloom. Through
an error in calculation, 3 of the herbicides were applied the first year at
the rate of 5.3 pounds per acre instead of 4 as had been planned. This
made it possible to compare the 5
herbicides at only 2 rates instead of
3. Butyl ester liquid was obviously
the most effective 2,4-D used in this
experiment. This was followed in effectiveness by the isopropyl ester.
Triethanolamine and sodium salts
were about the same but were not as
effective as the esters (table 1).
In the second and third experiments
ethyl ester was the most effective
herbicide used. It was more effective
than triethanolamine salt (table 2)

Stag

In 3 of the 5 experiments, herbicides were applied at various stages
of plant growth (tables 2, 3, and 4).
7

Table 1.

A verage percentage density of mule ear in 1948 and 1949 from 2,4-D
treatments made in the bloom stage of growth in 1947 and again in 1948
near Tony Grove ranger station

Rate
lbs. /
acre

Forms of 2,4-D
Sodium salt

Densities July 4, 1948°
Water
Dust
gal./acre
Avg.
160
1"80

0.5
2.0
4.0

78
68
58
68

Avg.
Butyl ester

0.5
2.0
4.0

Avg.
Triethanolamine salt

0.5
2.0
5.3t

Avg.
0.5
2.0
5.3t
Avg.
Final average

62
58
53
58

75
57
35
56

69
58
44
57

57
28
3
29
52
20
3
25
72
27
15
38
38

70
40
12
41
50
12
1
21
68
12
1
27
36

63
34
8
35
51
16
2
23
70
20
8
33
37

63
57
53
58
67
55
10
44
68
34
6
36
78
40
16
45
48

0.5
2.0
5.3t

Isopropyl ester

79
61
46
62

75
72
70
72

Avg.
Butyl ested

80
55
35
57

Densities June 16, 1949°
Water
Avg.
Dust
gal.! acre
80
160

80
65
25
57
57
18
2
26
82
24

4

37
44

73
60
18
50
63
26
4
31
80
32
10
41
46

° Plots used in this experiment averaged 83 percent density before any treatments were
made.
t Received 4 pounds in 1948.
tEthyl ester used in place of butyl ester after the first treatment.
Table 2.

A verage percentage density of mule ear in 1949, 1950, and 1953 from
treatments made in 1948 and again in 1949 near Tony Grove ranger
station

Stage of
growth when Fonn of
2,4-D
treated O
Pre-bloom
June 5, 1948
Average
Bloom
July 5, 1948
Average
Final average

Triethanolamine
Ethyl ester
Triethanolamine
Ethyl ester

2 lbs. 2,4-D acid / acret
Original
density 1949 1950 1953
61
63
62
76
70
73
67

17
12
15
47
38
43
29

18
3
11

39
6
23
17

20
10
15
47
15
31
23

4lbs. 2,4-D acid / acret
Original
density 1949 1950 1953
70
70
70
63
60
62
66

6
3
4
26
20
23
14

4
1
2
11

2
6
4

12
2
7
20
6
13
10

° In 1949 all treatments were made on the same date, June 17. Stage of growth of the
plants on the plots varied from pre-bud to early bloom depending on the effectiveness of
the treatment in 1948 as surviving plants were retarded in development.
tWater at the rate of 10 and 80 gallons per acre was used in applying the herbicide but
since the two gave the same results they were not recorded separately.
8

T a ble 3.

A verage percentage density of mule ear in 1950 and 1953 from treatments
made only in 1949 near Tony Grove ranger station

Herbicide

Treated in bloom stage
21bs. acre
4 lbs. acre
1950 1953 1950 1953

Treated after bloom
21bs. acre
4lbs. acre
1950 1953 1950 1953

pe'r cent

Alkanolamine salt of 2,4-D
Ethyl ester of 2,4-D
Isopropyl ester of 2,4-D
Isopropyl ester of 2,4,5-T
Average

45
2
8
43
24

50
23
45
60
44

29
1
1
16
12

percent

43
7
10
38
25

40
6
17
23
22

57
30
38
42
42

37
1
4
20
16

58
11
20
37
31

treatments have reduced mule ear to
only an occasional plant in a square
rod plot.
Except for the most effective herbicides, there was no significant reduction in density of mule ear at the onehalf pound rate ( table 1) . Even
when applied at the rate of 1 pound
per acre when the plants were most
susceptible, the less effective herbicides did not reduce densities appreciably (table 4) . The more effective
herbicides reduced densities materially with each increased quantity of
herbicide from one-half pound per
acre to 5.3 pounds which was the
highest rate tried (tables 1 to 4).

Data in tables 2 and 4 involved
similar stages of growth at different
locations and in different years. It
is evident from these data that mule
ear was more susceptible to the herbicides at the prebloom stage than at
the bloom stage or later. In 20 comparisons, all but one had a lower
density where the herbicide was applied at the earlier stage of growth.
There were no appreciable differences in plants killed when herbicides
were applied during bloom stage as
compared to applications made after
bloom (table 3) .

Data from the various experiments
leave little doubt as to the importance
of rate of application of herbicide on
eradication of mule ear. NIinimum
dosage that gave satisfactory eradication under the conditions of these experiments was 2 pounds per acre of
one of the more effective forms of
2,4-D and this amount gave best results when applied at the pre-bloom
stage of growth. Two pounds of 2,4-D
applied at the pre-bloom stage was
generally m 0 r e effective than 4
pounds applied later.

Different rates of application of
herbicide were used in all experiments . Amounts have varied, in a
single application, from one-half to
5.3 pounds of 2,4-D acid per acre.
In general the higher the rates of
application the more effective was
the herbicide in eradicating mule ear
(tables 1 to 4) .
In no case was enough herbicide
applied to give a complete kill of
mule ear in either one or repeated
applications, although some of the
9
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Different amounts of water were
used in applying the herbicide in two
of the experiments: in one case 80 and
160 gallons per acre (table 1), and in
another 10 and 80 gallons. There
were no significant differences between the 80 and 160 gallons or between 10 and 80 gallons. It may be
that even smaller amounts of water
could be used without reducing the
effectiveness of the herbicides. As little as 5 gallons per acre has been
used in applying 2,4-D with satisfactory results on many other species
of plants.
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Es er Applied as L qu d Vers
owde on Contro of
e Ear

In one experiment butyl ester was
used in both the dust and liquid
form. Each was applied at three rates,
and effectiveness was measured in
density reductions ( table 1). Butyl
ester dust was definitely less effective
than the liquid ester applied in water.
Lea ves of mule ear have a smooth
surface, and it may have been that
the dust was blown off the plants
before it had a chance to get into
solution and be absorbed.
ff ct of Repea Application of
rbicode

on Eradocafon of Mule

Data are available from two experiments where the herbicidal treatments were repeated the following
year in one case and for three successive years for part of the treatments
in another.
Data in tables 1 and 2 show the
densities for the various treatments
10

of the second application. The second application was more effective in
the second experiment than in the
first (tables 1 and 2).
Esters reduced the density more in
both the first and second applications
than salts. Thus, the additive effect
of the 2 applications was substantially
in favor of the esters over the salts
(tables 1 and 2).
Data presenting reductions in density for treatments in experiment 1
receiving 3 applications of herbicides
in 3 successive years are shown in
table 5. Averages for all the. treatments show a reduction for the first
year of about 70 percent. Based on
what was left after the first treatment
the second application reduced the
density about 60 percent and a similar
reduction resulted from the third application.
In general, repeat treatments are
less effective and often not practical
where a reasonably good kill has been
obtained from the first treatment.
Based on the data from these experiments, it is indicated that the

after 2 applications, one in each of
two years. There was an average
density of 46 percent after the first
treatment and 37 percent after the
second. Original density of mule ear
before any treatments averaged about
80 percent. Thus the first application
reduced the density 43 percent, but
the second application only 20 percent of the remaining stand. However,
the most effective treatments involving the higher rates of esters reduced
the density in the first applications
about 90 percent and in the second
about 29 percent of what was left
after the first treatment.
Data in table 2 show an average
density after the first application of
29 and 14 percent for the 2 and 4
pound rates, respectively, and after
the second application further reductions to 17 and 4 percent, respectively, for the two rates. This represents a total reduction from the original stand of 57 and 79 percent, respectively, for the 2 and 4 pound rates
after the first application and 41 and
71 percent, respectively, as a result
Table 5.

A verage percentage density of mule ear by years including 1953, following one application made each of the years 1947, 1948, and 1949 at the
bloom stage of growth on the Tony Grove range

2,4-D

Density
2,4-D acid before any
lbs. / A treatments
per year O
made

June 3
1948

Date of recording densities
Aug. 23
July 16
July 14
1949
1950
1953
percent

Triethanolamine

2
5.3~

Ethyl estert

2
5.3~

Isopropyl ester

2
5.3~

Average

81
80
89
87
82
79
83

60
18
26
4
32
10
25

o Averages

34
8
16
2
20
8
15

39
4
2
1
6
1
9

61
15
5
1
21
4
18

of 2 amounts of water, 80 and 160 gallons per acre, used in applying the herbicide
as there was no difference between these two amounts.
t Butyl ester used in 1947, there appeared to be no difference in effectiveness of it and
ethyl ester.
~Used 4 pounds to the acre in 1948 and 1949.
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Table 6.

A verage percentage density of mule ear from various treatments at two
locations*
Rate
lbs. / A

2,4-D
Triethanolamine
Average
Ethyl ester

Tony Grove range 1949
Pre-bloom Bloom
Avg.

2
4

17
6
12
12
3
8

2
4

Average
Checks

47
26
37
38
20
29

32
16
25
25
12
19

Glenn range 1951
Pre-bloom Bloom
Avg.
57
55
56
45
5
25

33
7
20
5
3
4

60

45
31
38
25
4
15

77

°Data were taken one year after the applications were made.

herbicide should be applied in sufficient quantity at the first application
to obtain a reasonably good kill rather
than skimp on the amount and expect
to repeat the treatment in the event
the first application is not satisfactory.

These data show some minor differences but in general the relative reduction in density for the various
treatments was comparable.

In order to determine what effect
year or growing conditions might
have on modifying the reaction of
mule ear to herbicides, a comparison
was made of data taken from three
experiments each started in a different
year. Plots for these experiments were
all located in the same area and the
applications of the herbicides were
all made at the bloom stage of growth
( table 7). Differences among years
for the triethanolamine salt were not

Comparisons of herbicides at the
two locations, Tony Grove and Glenn
range, are not available for the same
year; however, this is not too important since the experiment was initiated to determine if results would be
similar at the two locations regardless of seasonal conditions. Comparisons from treatments made at similar
stages of growth of the mule ear in
the two areas are shown in table 6.
Table 7.

Average percentage density of mule ear one year after the treatments
were made in three experiments each started in a different year * on the
Tony Grove range

2,4-D
Triethanolamine salt
Ethyl ester
Average

2 Ibs. / A
Year data takent
1948
1949
1950
60
29
45

47
38
42

45
5
25

41bs. / A
Year data takent
1948
1949
1950
18
7
12

25
20
23

°Treatments made in the bloom stage of growth.
t Density data were determined the year following the applications of herbicide.
12

29
1
15

great for the three years, but the
results with ethyl ester varied widely.
Densities on plots treated with ethyl
ester in 1950 at both the 2 and 4
pound rates were much lower than
those in 1948 and 1949. However,
both herbicides gave about the same
results in 1949.
On the Glenn range there was
some difference in results with some
of the herbicides in 1950 compared
to 1951 (table 4). Ethyl ester in 1951,
at the 4 pound rate, resulted in a
Table 8.

much lower density than the same
rate in 1950, whereas triethanolamine
salt gave better results in 1950 from
all of the 3 rates than in 1951.

As previously indicated, there were
no additional treatments made on the
Tony Grove area after 1949 and none
on the Glenn range after 1951.
Density estimates were made on all
plots in 1953 to determine the re-in-

Species composition and basal area change where 70 percent or more of
the mule ear plants were killed by herbicidal treatments* on the Tony
Grove range

Species present

Agropyron spicatum
(Blue bunch wheatgrass)

Before
treatment
1948

Five years
after
treatment
1953

Increase
or
decrease

percent

sq. cm. / plot
277

968

349

21

3

-86

( Sheep fescue)

22

39

77

Koeleria cristata
( Junegrass)

109

65

-40

( Kentucky bluegrass)

25

31

24

Poasecunda
( Sandberg bluegrass)

126

175

29

Achillea lanulosa
( Western yarrow )

92

17

-82

Aster adscendens
(Aster )
Annual weeds

62
11

0
1

-100
-91

745

1299

74

Bromus carinatus
( Mountain brome)

F estuca ovina

Poa pratensis

Totals
W yethia amplexicaulis

(Mule ear )
Totals
Pounds of palatable
forage per acre (air dry)

830

145

-82

1575

1444

-8

280

1353

383

°Plots were charted by pantograph in the spring of 1948 at the time of spraying and again
during the summer 5 years later.
13

relatively minor whereas others were
rather significant.
In general, increases in mule ear
density seemed to be associated with
the higher rates of application of
herbicide. This may have been related to the increased reduction of
mule ear which made more ground
spa c e available for reinvasion of
plants or possibly a result of surviving
plants becoming more vigorous. Increases may also have been the result

festation of mule ear. Data from the
experiments on the Glenn range
showed no change in density of mule
ear or re-irivasion of new plants. Lack
of re-infestation was probably because
of the high percentage of perennial
grasses in the plant association that
responded rapidly to released competition from mule ear. At Tony
Grove the density of mule ear in 1953
was somewhat higher (tables 2, 3, and
7) . Some of these increases w ere
T a ble 9.

Percent vegetation compos ition on untreated mule ea r plots compared
with treated plots wh ere various pe rcenta ges of m ule ea r were reduced on
the Glenn range '·
Vegetation composition
Check
plots

Species

Percent reduction
in mule ear on plots

o to 32

33 to 68

69 to 99

percent
Achillea lanulosa ( w estern yarrow)
Agropyron trachycaulum ( slender wheatgrass )
Allium rubrum (wild onion)
Arabis microphylla (rockcress )

T

T

3
T
T

7
T
T

T
20
T
T

1
24
1
T

Aster adscendens ( aster)
Bromus carinatus (mountain brome )
Bromus tectorum (cheatgrass)
Carum carvi (caraway)

1
1
1
T

T
T

T
T

T
T

Epilobium paniculatum (willow weed)
Grindelia squarrosa (fum weed)
H elianthella uniflora sunflower)
Koeleria cristata (June grass)
L actuca serriola (wild lettuce )
Madia glomerata (tar weed)
M elica bulbosa (melic grass)
Orthocarpus luteus (owl clover)

T
T
T

Phleum pratense (timothy)
Poa pratensis (Kentucky bluegrass )
Poa secunda ( Sandberg bluegrass)
Polygonum douglasii (knotweed)

2

4

8

T

T

T

1

1

1

3

T
T

T
T

T
T

T
T

1

4

T

T

4
1

5
2

T
T
T

T

T

1
T

1
1

1
12
T
T

2
14
T
T

5
18
1
T

4
26
1
1

Stipa lettermani (needle grass)
W yethia amplexicaulis ( mule ear)
Z ygadenus paniculatus (death camas)

3
76
T

4
66
T

7
38
T

11
11
T

A verage density (percent)

58

52

51

41

180

330

610

880

Pounds of palatable forage p er acre
( air dry)

°Initial treatment was made in the spring of 1950 and the plant data were collected 3
years later during the summer from a total of 135 plots.
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Fig. 2. Experimental area near Tony Grove five years after treament with 2,4-D.
Note how grasses have occupied the area. In the background is an untreated area
with mule ear in bloom

of recovery of some of the treated
plants that was not evident at the
time survival data were collected. It
was evident the year following treatment that plants on treated plots were
slower to renew growth the following
year than untreated plants, and the
more effective the treatment the slower the recovery.

grasses given an opportunity to occupy the ground space, the plant is
not only controlled but increased
forage is also produced.
Production of Desirabl Forage
Following the Eradication of Mule
ar

When mule ear plants were killed
by selective sprays, other perennials
not harmed by the treatment increased in quantity (tables 8 and 9) .
At Tony Grove, desirable forage
plants more than doubled the space
they occupied on the plots before
eradication (table 8). Blue bunch
wheatgrass and sheep fescue made
the greatest increases; however, Ken-

Whether or not mule ear will eventually re-infest the areas may depend
to a considerable extent on the degree
of grazing. It is believed generally
that mule ear is not a normal component of good ranges and has invaded with past abuse. Therefore, if
this tenacious competition is eliminated and the nat i v e perennial
15

tucky bluegrass and Sandberg bluegrass also made substantial increases
(fig ..2) .
Total basal area was only 8 percent
less 5 years after the treatments were
made. Thus when 82 percent of the
space once occupied by mule ear was
made available it was soon occupied
by other perennials formerly suppressed by competition.
Untreated plots infested with mule
ear produced only 280 pounds of
palatable forage per acre, whereas on
plots where 70 percent or more of the
mule ear plants had been eradicated
the production was 1,353 pounds per
acre. This represents an increase of
383 percent (table 8).
Density estimates on 135 plots on
the Glenn range treated with various
herbicides showed that total foliage
cover may vary only slightly after
treatment compared to untreated
plots, but species composition may

change materially ( table 9) . Blue
bunch wheatgrass, Kentucky bluegrass, and needle grass increased in
direct proportion to the extent of
mule ear eradication. These three
species made up a large portion of
the increased palatable forage resulting from reduced mule ear competition. Untreated plots produced only
180 pounds of air dry forage per acre,
whereas on plots where up to 32 percent (average 13 percent) of the mule
ear had been eradicated 330 pounds
of forage were produced, and on plots
where 33 to 68 percent (average 50
percent) and 69 to 99 percent (average 86 percent) of mule ear had
been eradicated 610 and 880 pounds
were produced, respectively. This is
of paramount importance when it is
noted that even with a slight reduction in mule ear there is a substantial
increase in production of desirable
forage (fig. 3).

Fig. 3. Even partial reduction in mule ear stands produces increased yields of
grass and other desirable forage. In the foreground only about 60 percent of the
mule ear has been killed by herbicides, however grass has increased more than three
times its production before treatment. Application of the herbicide at the bloom
stage of growth, too light an application, or use of the salt forms of 2,4-D give only
partial control

